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5 CGC/GCGiBfJl3ig^-r5 -t^g^UT^ti-^^fco 

7 j: Q-b >v*;u?jf >M*^;u (2) li2-£ □ D-l-^^^t: 'J v- 
£ A(E 3 -MbSfcKCMPI) (Bald, E. ; Saigo, K. ; Mukaiyama, T. Chem. Lett. 
1975, 1163-1166) %m^T, N - 1 h * i>2J J^-JU-1 , 3- 7aJt 

>y75>ti^i N 8 7%(D>&m*mrzo m*> titbits® o> i*t 

io ^*Utt***"C*MUT*^7K>* (4) Id^^Ufco 3-7 
5^ ra X* &£.1&&LT 7 x. n -b > 3. - y h ( 5 ) %m 
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h U?^- JU-W )-N,N,N' ,N' -7 1 h^^^^U^o-^A "v^l*- 
^^Tf-n^ h(361.8mg,0.954mmol)£^-£-£!l£: Utiflx ( 

25 Dourtoglou, V.; Ziegler, J.-C; Gross, B. Tetrahedron Letters 1978, 
15, 1269-1272Yfe) s MT?30#IB«i* Ufco OCJUT. SU^^figUfc 
(Baird, E. E., Dervam, P.B. J. Am. Chem. Soc, 1996, 118, 6414-6416 
)*;^>»(1 1) ^^<b^^U >(4.8ml)l3?gj^^-ttfc i fecD 
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1 H-NMR(DMS0-d6) <5 1 .59-1 .65( 2H, m ), 2.15( 6H, s ), 2.26-2.28( 2H, 
t, J =7.1 Hz), 2.56-2.59( 2H, t, J = 7.0 Hz ), 3.18-3.22( 2H, m,), 
3.37-3. 50( 6H,s>), 3.81( 3H, s ), 3.83( 3H, s ), 3.85( 3H, s ),3.94( 
3H, s ), 3.97( 3H,s ), 3.99( 3H, s ), 4.27-4.30( 4H, m), 4.73( 4H, 
s), 6.88(1H, d, J = 1.7Hz), 6.94(1H, d, J = 1.5 Hz), 7.02( 1H, s 
), 7.16(1H, d, J = 1.7 Hz),7.19(1H, d, J = 1.5 Hz), 7.26(1H, d, J 
= 1.7 Hz), 7.35-7.36( 2H, m), 7.46(1H, s ), 7.49( 1H, s ), 7.86-7,87( 
1H, t, J =5.6 Hz), 7.91-7. 93( 1H, t, J =5.5 Hz), 7.98-7.80( 1H, 
t, J = 5.5 Hz), 8.05-8.08( 1H, t, J = 5.7 Hz),9.77( 1H, s ), 9.88( 
1H, s ), 10.03( 1H, s ), 10.06( 1H, s ), 10. 19( 1H, s ) 

13 C-NMR(DMS0-d6) <527.2, 35.1, 35.1, 35.3, 36.0, 36.1, 36.2, 36.4, 
36.5,37.4, 38.8, 39.0, 45.3, 57.3, 69.8, 71.7, 71.8, 77.9, 78.0, 
79.3, 104.1,104.8, 106.1, 114.6, 114.9, 118.0, 119.4, 119.6, 121.4, 
1221.7, 122.2,122.3, 122.4, 123.5, 126.6, 127.2, 134.1, 134.4, 
136.2, 138.9, 155.9, 156.3,158.9, 158.9, 159.2, 161.2, 168.2, 168.6, 
169.0MS ro/z calcd for C55H66FeN1909+ : 1192.46403 , found 
1192.37089. 

mm\Z, (IX) (Dlt&WZKkTlZ^TJx.lfoX*-A-C''&f£L 

fco f#e>ti7cfb^^»(D^ii{± s 1 H-NMRiRtf ,3 C-NMR TrffitiS L 
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COOMe ^^-COOMe ^^-COOH 

Me 

M _ Me 

Me 
O \ 



H VV _ Me 




- y > N W Jl 

® ^ ., H N Me 



Me • . 

Me \ 



Me 



'H-NMlUDMSO-de) S1.57-1.63(2H, n), 2.13(6H, s), 2.22-2.25(2H,t, J 
= 6.9 Hz),3.16-3.20(2H,dd, J = 6.9 Hz), 3.76(3H, s ), 3.79(3H, s 
), 3.82(3H, s ),3.85(3H, s ), 3.96(3H, s ), 3.99(3H, s ) 4.04(3H, 
t. J= 1.8 Hz ), 4.35(3H,t, J = 1.8 Hz), 4.85(3H, t, J = 2.0 Hz), 
4.95(3H, t, J = 1.8 Hz), 6.88(1H,d, J = 1.7 Hz), 6.97(1H, d, J = 
1.7 Hz), 7.03 (1H, d, J = 1.0 Hz), 7.07 (1H,d, J = 1.7 Hz), 7.19-7.20 
(2H,m), 7.37 (1H, s ), 7.38 (1H, s ), 7.49 (1H, 
s ), 7.52 (1H, s ), 8.07-8.10(1H,t, J = 5.6 Hz), 9.13(1H , s ), 9.51 
(1H,s ), 9.90 (1H, s ), 10.16 (1H , s ), 10.25 (1H, s ), 10.35 (1H, 
s ) 

,3 C-NMR(DMS0-d6) <527.3, 33.6, 35.1, 35.3, 36.2, 36.4, 36.5, .37.4, 
45.4,57.4, 61.9, 65.7, 69.3, 71.1, 78.3, 79.4, 96.1, 104.1, 105.4, 
106.1, 114.9,115.0, 118.0, 119.7, 119.8, 121.3, 121.7, 121.8, 122.3, 
122.4. 123.5, 126.6,127.2, 133.9, 134.3, 136.2, 136.3, 138.9, 155.9, 
156.3, 156.9, 158.9, 158.9,161.2, 165.7 

MS m/z calcd for C49H56FeN1707+ : 1050.38980 , found 1050.40297. 
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mmm 2 : (vni) (p<Y.^m<p y #> k y Ltg)ift 

±IB^b^#ICD-m^ , J*^D N Alettes U **> h*h ITtfflttS; 
fltBt-S IWfs h D N A (TTTCTGCGGCCGGA6/CTCCGGCCGCAGAAA 

: Tm= 67.1 0 C)^(D^£C DX^* hlH3<t^T^SLfco ^©^m 

5 £mi t^ufeo 111^ ^it-smoo, 0.2, o.4, 0.6, 0.8, 1.0, 1.2 

&tf1.4 ^SI3J:§±IBD N A (Dj^a^cd CD7o7-f -;bTffe€> 0 Hi* 
^htf^lSfEffllClcfcoT. 3 0 0-3 6 0 n ml;: fc 1*3 WRfl^tflS 
£££tt3 (Pilch, D.S.; Poklar, N. ; Baird, E.E.; Dervan, P.B.; 
Breslauer, K.J. Biochemistry, 2002, 38, 2143-2151 ) £ t < &l £> 
10 tiTUS, ftoT. ^-^f«y h D N A(D5.0AtM>§?S^^Ap-rS Z i; Id 
£oT\ 3l^tfc#1£cDiE<Z>=i y h >ab*©J*i»l#JL&!h.* 2 9 2 nmll 
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•COOH 
Fe 

*C±5fr-COOMe 
21 



1 .0 equJv 
H2N(CH 2 )nNHBoc 

1.2 equiv 2.4 equiv 
CM P« /M3u 3 N 



Fe 



COOMe 



22a:rv=2 
22b: n=3 



1.1 equiv 
0.1 M NaOH 
MeOH 

1 h 



Fe H 



fj^NHBoc 



COOH 
m 

24a: n=2, m=2 
24b: n=2, m=3 
24c: n=3, m=2 



1) 2.0 equiv 
NHBftc 0.5 M NaOH 

iHBo c MeOH 

2) 1.0 equiv 
HCI-i HsN^coOEt 



Fe 



1 .2 equiv 
CMP! 



3.4 equiv • 



NHBoc 



VLVCOOEt 
* 'm 

23a: n=2. m=2 
23b: n=2, m=3 
23c: n=3, m=2 
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DH 2f 10% Pd/e jL_ M >R^ R 

MeOH 4 h ^ frff* 

2)1.1 equiv DCC *j§>^ H » , x N- 

1.1 equrv HOBt ^^TV^mu^ d >V 
1.0 equiv 24a, 24b or 24c O Hm NH-Py-lm-Pyqf >2 



O 

25a: R= r-Boc, n=2, m=2 10% TFA 26a: R= H, n=2, m=2 

Method B for 2 .J^l. 



20 + 26a 



1a:n=2, n=2 X = Py 
1b:n=3, m=2X=Py 
1c: rt=2, m=3 X= Py 
2: n=2 i n=2 1 X=^ 
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1) H2, 10%Pd/C 
MeOH4h 

2) 1.0 equiv DCC 
1.0 equiv HOBt 

1.0 equiv NH-fMoc 



5% pipemfine 
DMF. 30 min 



NH2 



t-BocHN 



OH 



NHBoc 
27 



11 equiv 10 
2.0 equiv HBTU 
2.0 equiv EtNC^Prfe 



^-COOH 

1.1 equiv 



t-BocHN 



28 



NH-Py-Jm-Py 
29 



20%TFA/CH 2 Ct2 



1.0 equiv HBTU 
2.0 equiv EtNfr-Prk 

CH^ 10h 



Fe 




NH-PjHm-l 



1-Methy1-4-(1-methv1imidazo1e-2-carboxamido)pyrrole-2-carboxv1i 
c acid ( 7 ) 

i^Ms&mcD^mz^ 'Qib'SffiA (Baird, E. E. ; Dervan, P. B. J. Org. 
Chem. 1996, 118, 6141-6146) tib'&efoS (Nishiwaki, E.; Tanaka, S.; 
Lee, H. ; Shibuya, M. HeterocycJes 19B8, 8, 1945-1952.) efcS^fig 
U fe<b-&#? 6(8. 89, 33. 6mmol) fei^y-iK2 3 4m 
L ) 0 . 6 MTkmibi- h U ^A7K)g^ (168ml.H0. 

7 mm o 1 ) £*D*. N 7 0°CTlB#M«#Ufco MiZM UfcgU 3N 
J&IgfcAnilp H 3 . 0 t: CfeMiZf£CZ&&m{**m&} L<b^9 (8 
. 1 g , 9 7%) £f#fc 0 
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'HNMR(DMS0-d6) <53.82(3H, s), 3.97(3H, s), 6.97(1H, d, J = 2.0 Hz), 
7.03(1H, s), 7.38(1H, s), 7.47(1H, d, J = 2.0 Hz ), 10.48(1H, s), 
12.19(1H, s); 13 CNMR(DMS0-d6) <535.3, 36.4, 109.1, 119.9, 120.7, 
122.1, 126.6, 127.2, 138.8, 156.3, 162.1. Anal. Calcd. for C„H 12 N 4 0 3 
5 : C, 53.22; H, 4.89; N, 22.57. Found: C, 52.45; H, 4.72; N, 22.34. 

2-Ethoxvcarbonyl -1 -methyl -4-f 4-( 1 -methyl i mi dazol e-2-carboxarai do 
)-1 -methypyr rol e-2-carboxami do ) i mi dazol e ( 9 ) 
10 fls^7£y * J -)V ( 9 4 . 4 m 1 ) 13;^^^*. 10% Pd/C 
( 1 . 1 8 g ) £jbP;U ***H»T-C 4 B*IB«i***fc« Hz^-f VU 

mizj: ozifomfrz 1 0% p d/cttm&iss ®m*}%ETW&Ltz 0 

il^T^ y7f)^U7^ K ( 1 O m 1 ) £*0x., ffil±%3k^£i 0 S 
t/S/^^^U^^A^^ K (1 0ml) l3;§j§?;*-£, (Baird, E. E.; 

15 Dervan, P. B. J. Org. Chem. 1996, 118, 6141-6146) &9a<Dit^^t 8 
(5. 9g, 23. 6 mm o 1 K EDC (9. 05g,47. 2mmo 
1) £ *S * T S \Z V iS > ( 2 8 8 m 9 , 2 . 36mmol) £ iQ 

jzvmtimmkmzfto ztiz£K> , fb^%9&sfe*sM*TM#£ (5.9 

20 g,6 3%) 0 

'HNMRCDMSO-dJ 6 1 . 28-1 . 30(3H, t, J = 7.1 Hz ), 3.85(3H, s), 3.93(3H, 
s), 3.98(3H, s), 4.25-4.29 (2H, dd, J= 7.1 Hz ), 7.03(1H, d, J = 
0.7 Hz), 7.22(1H, d, J = 2.0 Hz), 7.38(1H, s), 7.38(1H, s), 7.66(1H, 
25 s), 10.35(1H, s), 10.74(1H, s); 13 CNMR(DMS0-d a ) <5 14.3, 35.3, 35.7, 
36.5, 60.8, 106.4, 115.6, 119.8, 121.6, 122.2, 126.5, 127.2, 131.0, 
138.0, 139.0, 156.3, 158.7, 158.9: Anal. Calcd. for C ]8 H, 2 N 4 0 3 H 2 0: 
C, 53.22; H.4.89; N, 22.57. Found: C, 50.88; H.4.88; N.23.13. 
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Sodium 

1 -methyl -4--T4— ( 1 -methyl i mi dazole-2-carboxami do)-1-methvpvrro1e- 
5 2-carboxami do) i mi dazol e-2-car boxy 1 ate (10) 

<b£-#) 9 (3. Og,7. 5mmol)i^;-;K37. 6ml 
) 7kmib+ h U *l±7k : &%L ( 3 7 . 6ml,7. 89mmo 

i ) 5 o°CTf 1 mmmn^ko ^izmLitik, \um&*m 

10 66»fls&»»JU<bd«Dl 0*»fc (2 . 8 5g,94%) 0 

'HNMR (DMS0-d B ) <53.86(3H, s), 3.92(3H, s), 4.01(3H, s), 7.23(1H, 
s), 7.25(1H, s), 7.40(1H, s), 7.52(1H, s), 7.61(1H, s), 10.70(1H, 
s), 10.71(1H, s); ,3 CNMR (DMS0-d 6 ) 6 25.6, 35.7, 36.5, 106.2, 115.3, 
15 119.9, 121.3, 122.4, 125.1, 126.6, 131.9, 137.3, 138.1, 154.7, 158.8, 
160.1. MS m/z calcd for C 16 H 18 N 7 0 4 + : 372.14203 , found 
394.11781[M+Na]\ 

20 2-(3-Di methyl ami nopropyl )ami nocarbonyl -1 -methyl -4-ni t ropy r rol e 
1121 

3-v7fJb7$ J 7 a tfJUZS > (12.6g,101mmol) £ 
THF ( 1 0 m 1 ) IZfefrL, 0°CT. *U (Nishiwaki , E. ; Tanaka, 
S.; Lee, H.; Shibuya, M. Heterocycles 1988, 8, 1945-1952.) 4**0. 
25 ©fb£-«M 1 (2 5g, 9 2 mmo 1 ) £Jj§T LAQjtfco £f&>£&^}£ 

stiif, 1 m^mmM., »«E*s*ufco mmfrz^* j -)uz&k> 

WttJI*(Tt^fl3*1to1 2 (19. 6g, 8 4%) £t#7co 
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'HNMR (DMS0-d 6 ) <5 1 . 6(t, J=7. 1Hz), 

2.1(6H,s),2.2(2H,t;J=7.1Hz),3.2(2H,q,J=7.1Hz) 

3.9(3H,s),7.9(1H,s),8.1(1H,s) > 8.4(1H,t,J=5.5Hz). 

5 lilli&^fi£ffl]5 : 

1 -Methyl -4-( 1 -methyl -4-ni troi mi dazole-2-carboxaipi do )-2-(3-di met 
hylaminopropylaitrinocarbonyl )pyrro1e (14) 

<b^#> 12 (2. 8g, 10. 9 mmol ) §^;-JK44 m 
L ) 1 0% P d/C ( 5 4 5 m g ) ^jbnitfco TkfiifPBI 

fco 3GD5£j6£ D M F (10ml) -& N * 5> S -JlfclUlitS 

ttfgtf^KfcS^-^a&Ufco DMF (10ml) 
■&fc$:M&to(Dib'&y) 13 (3. Og, 10. 9mmol) ^0°CT*D 

^(7>m^ig*ir±iffco : Mm%^^, m-=>fcnm^ 

15 -;^t)tLx ^144jffe 0 (3. 6 8g, 9 0%).: 

'HNMR (DMS0-d B )<51.6 (2H, t,J=7.1Hz), 
2.1(6H,s) J 2.2(2H,t;J=7.1Hz),3.2(2H,m) ) 3.8(3H,s), 
4.0(3H,s),7.0(1H,d ) J=1.7Hz), 7.3(1H,d, J=1.7Hz), 
20 8.1(1H,t,J=5.5Hz),8.6(1H,s),10.8(1H,s). 
[0 0 7 5 ] 

1-Methyl-4-{1-methy1-4-(1 -methyl -4-ni t ropy role-2-carboxami do )im 
26 i dazol e-2-carboxami do}-2- ( 3-di methyl ami nopropyl ami nocarbony 1 ) 
pyrrole (15) 

it-SMI 4 (3. 6g, 9. 6 mmol)£*£/-J!/(38 m 
L) izmmmt* 1 0% P d/C (4 8 1 m g ) §*P^fe 0 
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fco Z<DMt££ DM F (1 0ml) t»J»d-& N * * ^ -;i/4«4t5 
fctolZl, i*m&*&lZ&Z£T:&l%i,fzo DMF ( 1 0 m 1 ) izmmz 
-frfcfc^fcl 11 ( 2 . 6g, 9. 6 mmo 1 ) £ O'CTiniU 

> 1 5 £f#fc 0 ( 3 . 5 g, 7 4%).: 

'HNMR (DMS0-d 6 ) 6 1 . 74-1 . 77(2H, t, J=6.1Hz), 2.27(6H, s), 
2.43-2.46(2H, t, J=6.1Hz), 3.49-3.53(2H, in), 3.86(3H, s), 4.05(6H, 
s), 6.57(1H, s),7.16(1H, s), 7.27(1H, s) J 7.44(1H, s), 7.61(1H, s), 
10 7.69(1H, s), 7.90(1H, m), 8.58(1H, s), 9.25(1H, s). 

mm&MM 1 : 

2-Ethoxycarbony1-1-methy1-4-f3-( £e/-t-butoxycarbony1amino)propan 
amidolpyrrole (18) 
15 ifcijUBaird, E. E.; Dervan, P. B. J. Org. Chem. 1996, 118, 6141-6146. 
) &£aaMb£-S$9 1 7 ( 5 4 6 mg, 2. 7 mmol) ^^;-iK 
1 1 mUfcfcJBd-fc-x 1 0% P d/C (13 7 m g ) feiPx.fc 0 *5i 

20 is±)\,ifs — )\,)-&-T^7 — > (518 mg, 2. 7 mmol), 1 - 
( 3-^f^7$; tf;b)-3-J:^^*;U^+f>i>M 5 K%tt% 
(578 mg, 3. 0 mmol) i: 1-t Ka + i^O 1 ; h U7V- 
;U (407 mg, 3. 0 mmol)£in;U 2 B#MMT\. 811$ U 
£o mm^T)l> (50ml) iiTk ( 5 0 m L) TttijB U h 'J 

25 -J>AT«*#f, ^JITii^Lfco »ife'>'J*n*7A ( 1 1 g) 
-C»«Ub£-fc1 8£f#fc 0 (510 mg, 56%): 

'HNMR(DMSO) 51.27-1.30 (2H,t, J=7.2Hz), 1.36(9H,s), 
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2.40-2.43(2H,t,J=7.2z), .3. 16-3.20(2H,m), 3.90(3H,s), 
4.23-4.28(2H,q,J=7.1Hz), 6.78(1H,m), 7.51(1H,s), 10.6(1H,s). 

5 2-Ethoxvcarbony1-1-methv1-4-f3-(1-methyimidazo1e-2-carboxamido) 
propanamidolpyrrole (19) 

<b-a% 1 8 ( 5 1 0 m g , 1 . 5mmol) 1:1 0% h 'J 
mm I m<t*^[s> (2 4 mL, 30 mmo 1 ) &*Q;L. 1ST 1 
B#S«}^Ufco mm** (15 mL) »ttth'J*Af« 
10 Sii&^ftSLfco ZCD^SifeDM Ft»*i*, n,n* -S?-f 

V^a 5 > (1 28/il , 0. 7 5 mm o "I ) iiib-£® 5 ( 4 

9 0 m g , 1. 8inmol ) 4JPi^ 1ST 2 B#|ffl»J*Lfco * a d* 
JUA ( 3 0 m 1 ) ( 2 0 m L) "CttiU mm± h 'J ^Af^ 

15 Si*»4ff LWb*«a 1 9&»fco (4 7 5 mg, 91%) 

1 HNMR(DMSO-d 6 ) 61.26-1.28 (3H,t , J=7. 1Hz) , 2.53-2.56(2H,t, J=6.8Hz), 
3.45-3.49(2H,m), 3.89(3H,s), 3.92(3H,s), 4.22-4.26(2H,m), 
6.94(1H,s), 7.3K1H.S), 7.53(1H,s), 8.34(1H,m), 10.7(1H,s). 

20 

mn&mw 9 

: 2-pentaf 1 uorophenoxycarbony 1 -1-methvl -4-{3-(1 -methyi mi dazol e-2 
-carboxami do)propanami dolpyr role (20) 

it&Hb 19 (65mg, 0. 19 mmol) J -)l ( 1 . 

25 9 mL) ld>§8?£-fcK 0. 4 M *M<ti- K U -5 ( 1 . 4 m 
L , 0 . 5 6 mmol) 50 ° CTf 1 WJtl/to 

iSJ-C^J 1 M ^m^ffl^p H 2 IliiLfeo >:fcf8Lfc*&#:£ 2 
-^n/ty -;UTr;5fe)fL, »«R&S2c L fe c D M F (1.3 m 
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L) 13^1? £-£ N '<>^7Jl/tD7ir;i,h l J7J^Dyf ;i/7-l!T- 
h ( 6 8 L , 0 . 39 mmol ) x tf'Jv> ( 3 2 # L , 0 . 39 m 
mo 1 ) ^7^J>ilETs ^igl: 1 mPIHltlfco ;3>$£0.1MJ& 
SS(10dilx3K 5% MB*** h 'J * J±7k®m (10ml) £ 
t&lU&mjk (10 m L) T'foft Us h U ^A-Cte«d-&fco » 

fi£MEETv «M6U<t^«J2 0fc»fco (8 8mg, 9 6%): 

'HNMR (DMS0-d 6 ) <5 2.58-2.61(2H,t, J=7.0Hz), 3.49-3.53(2H,m), 
3.94(3H,s), 3.98(3H,s), 6.96(1H,d,J=1.0Hz), 7.37(1H,d, J=0.6Hz), 

8.37- 8.39(1H,t,J=6.0Hz), 10.9(1H,s). 

MM£MMJ 0 : 7xa-b>Bi*tt 22a. 22b<P-ttW^J5B:frar 

<b^#»2 1 (1. Og, 3. 47mmol) 435ml (Digit 
U >l;:*«*-feK N-t e r t--7V**s±)\,tf-)\,m=ri, >y7 5 > 
(0. 56g, 3. 4 7mmo1) N n - h 'J ^■^JUT' 5: > ( 2 . Om 
L, 8.3mmol) 2 - £ □ n - 1 - * =f-)\,\z 'J ~ ^ A 3 - S>" K ( 
1. 1g, 4. 1 6 mm o 1 ) £Anx7co 7jc ( 2 0 ml) hg&fcl^ig*. 

Z7A<7 □ T h -f --C««U{b^4fe2 2 a£f#fc 0 (1. 3g, 8 

7% ). 

22a: 

'HNHR (DMS0-d 6 ) <5 1 .37(9H,s), 3.09(2H,m), 3.72(3H,s), 

4.38- 4. 80(8H,s), 6.85(1H, t), 7.84(1H, t). 

22bCD-^fife 

2 2 a ^HUfcD^S"?. N-t e r t -7 K + )\,3L=f- U >£>- 

T 5 >Klftx.T N-t e r t -7 K * 7 a £ U > y'7 5 > 
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22b: 

'HNMR (DMS0-d 6 ) <5 1.38 (9H, s) , 1.57-1.63 (2H, m, J=6.8, 7.1 Hz) 
, 2.97-3.01 (2H, q, J=6.3, 6.6 Hz) , 3.14-3.18 (2H, q, J=6.3 Hz) 
5 , 3.72 (3H, s) , 4.37-4.44 (4H, m) , 4.71-4.81 (4H, n) , 6.81-6.83 
(1H, t, J=5.6 Hz) , 7.77-7.80 (1H, t, J=5.6 Hz) , 

MM&MMJ 1 : Z? nLn-b>mm>fc 23a. 23b&tf 23c(P— jttM<£j5fcfr& 
it&Wl 22a (10. 5g,20mmo1)&X£/-;M200m 
10 .1)C»*U 0. 5M*»fb^ h 'J ( 2 0 Om "I , 4 Om 

mo 1 ) *Anx.s 8 0°CT? 1 2^fflJW$Lfcfts ^>SI3M Lfeo oo'U 
T. >?^>&*mz. p H 3 . Ofc #tt«fcE)4m 

fU> (2 2 0 ml) IC^gf ^-tt, 0-7^— ^f^HtX-T^i^SMM 
15 (3. 5g,22. 8mmolK h'JxfJI/7 5> (10. 8m1,7 
7 . 5 mm o 1 ) fc2-* □ a-l-^f^a-v K ( 6 . 7 g , 2 7 . 4m 
mo 1 ) ft^iU ^>#HftTCinilfc. *»T2l#|IMt*Mft* 

*f*SiJg&[5]JlXUl!B*fl£^- h U A METSSl/fc. 

20 fc (8 . 7 g, 8 5%) 0 

1 HNHR(CDC1 3 ) 6 1.18-1. 21 (3H, t, J = 7.1 Hz ) 1.32(9H, s ), 
2.59-2.61(2H, t, ^ = 6.3 Hz ), 3.32(2H, m), 3.42-3.45(2H, dd, J = 
5.4 Hz ), 3.57-3.60(2H, dd, J = 6.3 Hz ), 4. 07-4. 12(2H, dd, J = 7.1 
25 Hz ), 4.27(3H, t, J = 2.0 Hz ), 4. 29-4. 30(3H, t, J = 1.8 Hz ) 4.46(4H, 
d, J = 1.5 Hz ), 5.89(1H, in ), 7.34-7. 37(1H, t, J = 1.8 Hz ), 
7.55-7.57(1H, t, J = 1.8 Hz); ,3 CNMR(CDC1 3 ) 614.0, 28.2, 33.9, 35.3, 
40.2, 40.5, 60.4, 70.4, 70.5, 70.9, 71.0, 77.6, 78.0, 78.9, 156.5, 
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170.4, 170.5, 172.2 MS m/z calcd for C 23 H 3 <FeN 3 0 6 + : 516.17970 , found 
516.23203. 

<t£® 2 3 b t 2 3 c l*±iB©-«W£j!»asfctfcU % 2 2 a £ 2 2 
23b: 

'H NMR (500 MHz, DMSO) 6 1.16-1.19 (3H, t, j=7.1 Hz) , 1.38 (9H, 
s) , 1.75-1.78 (2H, m, j=7.1 Hz) , 2.35-2.38 (2H, m) , 3.09-3.11 
10 (2H, m, j'=5.9, 6.1 Hz) , 3.18-3.23 (2H, q, j=5.9, 6.1, 6.6 Hz) , 
4.03-4.08 (2H, q, j=7.1 Hz) , 4.29-4.31 (4H, m) , 4.69-4.72 (4H, 
m) , 6.90 (1H, t) , 7.86-7.88 (1H, t, j=5.6 Hz) , 7.90-7.92 (1H, 
t. j=5.6 Hz) 
23c: 

15 'H NMR (500 MHz, DMSO) 6 1.18-1.21 (3H, t, j=7.1 Hz) , 1.38 (9H, 
s) ,, 1.59-1.62 (2H, m, .7=7.1 Hz) , 2.56-2.59 (2H, t, j=6.8 Hz), 
2.97-3.01 (2H, q, j=6.6 Hz) , 3.15-3.19 (2H, q, j=6.6, 6.8 Hz) , 
3.39-3.43 (2H, q, j=6.6, 7.1 Hz ) , 4.07-4.11 (2H q, j=7.1 Hz ) , 
4.28-4.30 (4H, m, ) , 4.69-4.70 (4H, m) , 6.81-6.83 (1H, t) , 

20 7.82-7.85 (1H, t, j=5.9 Hz) , 7.96-7.98 (1H, t, j=5.8 Hz) 

MM£MMJ 2: 7 3LD-b>aj»ft: 24a, 24b&tmc(P-figlft£-J&:fr>£ 
it&<®) 23a (2. Og,3. 88mmo1) ^^;-)|, (39m 
1 ) 0 . 1 MfrMiti- h 'J 01±7ki%m ( 4 1 m 1 , 4 . 0 7 

25 mmo 1 ) feADx.. m&X' 1 2tftffimWLtzo MlZMUfcf** INI 

7 4 -feflll*Ttt«U 2 4af#fc ( 1 . 84g,97%) 0 
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'HNMR(DMS0-d 6 ) 61.37 (9H, s ), 2.49-2.53(2H, m), 3. 07-3. 10(2H, dd, 
J = 6.1 Hz), 3.19-3.22 (2H, dd, J = 6.1 Hz ), 3.36-3.40 (2H, dd, 
J = 6.3 Hz ), 4.28-4.29(4H, t, J = 1.7 Hz ), 4.69-4.7K4H, m), 
6.91-6.94(1H, t, J = 5.6 Hz ), 7.83-7.86(1H, t, J = 5.7 Hz ), 
7.93-7.95(1H, t, J = 5.4 Hz ), 12.25 (1H, s ); 13 CNMR(DMSO-d 6 ) <5 
28.5, 34.3, 35.5, 38.8, 69.8, 71.7, 71.8, 72.2, 77.8, 77.8, 77.9, 
79.4, 155.9, 168.7, 168.8, 173.3. MS m/z calcd for C 22 H 30 FeN 3 0 6 + 
: 488. 14840 , found 488.22584. 

it-Sty) 2 4 b £ 2 4 cl*±tZ-mtfi)'£rmzm^ it^®)* 2 3 b t 2 

3 c &m.u\zm^z a t-cmtzo 

24b: 

'H NMR (500 MHz, DMSO) 6 1 . 38 (9H, s) , 1.72-1.77 (2H, m, J=7.1, 
7.3 Hz) , 2.28-2.31 (2H, t, J=7.3 Hz) , 3.08-3.11 (2H, q, J=6.3 Hz) 
, 3.18-3.24 (4H, m, J=6.3 Hz) , 4.29-4.30 (4H, s) , 4.69-4.72 (4H, 

« 

m) , 6.91-6.93 (1H, t, J=5.6 Hz) , 7.87-7.92 (2H, m, J=5.6, 5.8 Hz) 

, 12.1 (1H, s). 

24c: 

1 H NMR (500 MHz, DMSO) <5 1.38 (9H, s) , 1 T 59-1 .63 (2H, m, J=6.8 Hz) 
, 2.97-3.01 (2H, m, J=6.6 Hz) , 3.15-3.19 (2H, q, J=6.6, 6.8 Hz) 
, 3.36-3.40 (2H, m, J=6.8 Hz) 4.28-4.29 (4H, t) , 4.70-4.72 (4H, 
m) , 6.81-6.83 (1H, t, J=5.6 Hz) , 7.81-7.83 (1H, t, J=5.9 Hz) , 
7.92-7.94 (1H, t, J=5.4 Hz) , 12.2 (1H, s) . 

WM&ltimi 3: 7 =. □ -t? >mMfc 25a. 25b&7j<25c(P— QBtm'&tittfe 
■fb^t) 15(1. 64g,3. 28mmol) 
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1ml) iZ^mZ-U:, 1 0% Pd/C£ (1 64mg) iQx. N frmW 

mm.T-c 4tifffiMftt?-&fc 0 *.=?4 h»ai;:«fc ■9Kj&*fr& 1 o% p 

d/C&P$5feUx *«&»ffTS*Lfc 0 *i^T, &<b*5 L U> ( 3 2 
.8ml) iZjgjgSHHb^ 24a (1. 60g,3. 2 8 mm o 1 K 
6 DCC(744mg,3. 6 1 mmo 1 )fct Ko + ^> i ; h U7»;- 
JU(4 8 8mg, 3 . 61mmol) £*n;U ia-Ctl*BS#Lfc. ^ 

h^7-r - fcffltx Tiffin L 2 5a£f#£ (2. 52g,82%) 0 

10 

^NMRCDMSO-d,,) <51.37(9H, s) , 1 . 70-1 . 73(2H, t, J = 7.1 Hz ), 2.42(6H, 
s ), 2.55-2.61(4H, m ), 3. 09-3. 47(16H, m ), 3.80(3H, s ), 3.83(3H, 
s ), 3.95(3H, s ), 4.28-4. 29(4H, m ), 4.71-4.73(4H, ro ), 6.92 (1H, 
d, J = 1.5 Hz), 6.94(1H, d, J = 1.7 Hz), 7.21(1H, d, J = 1.7 Hz), 

15 7.29(1H, d, J = 1.5 Hz), 7.51(1H, s ), 7.88-7.91(1H, t, J = 5.5 Hz 
), 8.00-8.0K1H, t, J = 5.5 Hz ), 8. 14-8. 16(1H, t, J = 5.4 Hz ), 
8.3K1H, s ), 9.95(1H, s ), 10.23(1H, s ); 13 CNMR(DMS0-d 6 ) 6 26.1, 
28.4, 35.0, 36.0, 36.0, 36.2, 36.4, 36.6, 43.9, 56.2, 69.8, 71.7, 
77.8, 77.9, 79.3, 104.3, 104.8, 114.9, 118.1, 119.3, 121.4, 122.0, 

20 122.3, 123.3, 134.3, 136.2, 155.9, 158.8, 161.4, 168.1, 168.7, 168.8. 
MS m/z calcd for C 44 H 59 FeN 12 0 a + : 939. 39282 , found 939.2523. 

it^2 5bt25 cli±tE-a8ft£-J#l3t£l^ ib-&%£2 4b £2 

4 c *i%mizm^% z t-cmtz 0 

25 

25b: 

'H NMR (500 MHz, DMS0) <5 1.38 (9H, s) , 1.59-1.63 (2H, m, j=7.1 Hz) 
, 1.81-1.84 (2H, m, j=7.3 Hz) , 2.14 (6H, s) , 2.23-2.26 (2H, t, 
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j=7.1 Hz) , 2.31-2.34 (2H, m, j=7.3 Hz) , 3.09-3.12 (2H, m, j=5.9 
Hz) , 3.17-3.25 (6H, m) , 3.80 (3H, s) , 3.84 (3H, s) , 3.97 (3H, 
s) , 4.32 (4H, s) , 4.70-4.73 (4H, m) , 6.89-6.93 (3H, n, j=1.7, 
1.9 Hz) , 7.22 (1H, d, j=1.7 Hz) , 7.28 (1H, d, j=1.7 Hz) , 7.53 
5 (1H, s) , 7.89-7.94 (2H, m, j=5.6, 5.9 Hz) , S. 09-8. 11 (1H, t, j=5.6 
Hz) 9.88 (1H, s) , 9.95 (1H, s) , 10.22 (1H, s) 
25c: 

'H NMR (500 MHz, DMSO) 6 1.38 (9H, s) , 1.58-1.64 (4H, m, j=6.8, 
7,1 Hz) , 2.14 (6H, s) , 2.23-2.26 (2H, t, j=7.1 Hz) , 2.56-2.58 

10 (2H, t, j=7.1 Hz) , 2.98-3.02 (2H, m, j=6.3, 6.6 Hz) , 3.16-3.21 
(4H, m, j=6.3, 6.6 Hz) , 3.43-3.47 (2H, m, j=6.6, 6.8 Hz) , 3.80 
(3H, s) , 3.84 (3H, s) , 3.97 (3H, s) , 4.28-4.29 (4H, m) , 4.71-4.73 
(4H, ra) 6.81-6.83 (1H, t, j=5.6 Hz) , 6.89 (1H, d, j=2.0 Hz) , 6.93 
(1H, d, j=2.0 Hz) , 7.22 (1H, d, j=1.7 Hz) , 7.30 (1H, d, j=1.7 Hz) 

15 , 7.52 (1H, s) 7.83-7.85 (1H, t, j=5.9 Hz) , 7.96-7.97 (1H, t, j=5.6 
Hz) , 8.08-8.11 (1H, t, j=5.6 Hz) , 9.95 (1H, s) , 9.97 (1H, s) , 
10.23 (1H, s). 

MMlbMMJ 4: -7 nLa^>mmW 26a, 26bR7J c 26c(P-fiSfl^fife:fr j£ 
20 fb^#>2 5a (1. 5g,1. 6mmol) II 0%hU 7)\s*om 
m/i&it*T\s> (25. 3ml,32mmol) iZ^m^it, m^~C 5 

m^i:mmL2 6 a*m-fc (1 . 04g,78%) o 

25 

'HNMR(CDClg) <51 . 66-1 . 71 ( 2H, ro) , 2.20(6H, s), 2. 35-2. 38(2H, t, J = 
Hz ), 2.74(2H, s),2.97(2H, m), 3.39-3.40(2H, m ), 3.47(2H,ra), 
3.69(2H,s), 3.84(3H, s ), 3.87(3H, s ), 3.97(3H, s ), 4.27(2H, s 
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), 4.31(2H, s ), 4.58-4.60(4H, d,J= ), 6.70 (1H,s), 6.90(1H,s), 
7.20(1H,s), 7.23(1H,s), 7.38(1H, s ), 7.45-7.46(1H, m), 7.76(2H, 
m), 7.83(1H, m ), 9.07(18, br ), 9.21(1H, br ), 9.88(1H, s ); MS 
m/z calcd forC 39 H 5 ,FeN 12 0 6 + :839. 34039 , found 839.33831. 

5 

<b&® 2 6 b £ 2 6 c \Z±tZ-®itfi)'&mzm l\ x ibS® §25bh2 

5 c zmmzm^z z. £-zrmit 0 

26b: 

10 'H NMR (500 MHz, DMSO) <5 1.58-1.64 (2H, m, j=7.1 Hz) , 1.80-1.85 
(2H, m) , 2.14 (6H, s) , 2.23-2.27 (2H, t, j=7.1 Hz) , 2.31-2.36 
(2H, m, j=7.1 Hz) , 2.69-2.72 (2H, t, j=6.6 Hz) , 3.17-3.23 (6H, 
m) ,3.81 (3H, s) , 3.84 (3H, s) , 3.97 (3H, s) , 4.29-4.33 (4H, m) 
, 4.70-4.73 (4H, m) 6.88 (1H, s) , 6.93 (1H, s) , 7.22 (1H, s) , 

15 7.29 (1H, m) , 7.53 (1H, s) , 7.86-7.88 (1H, t, j=5.6 Hz) , 7.92-7.97 
(2H, in) , 8.10-8.12 (1H, t, j=5.6 Hz) , 9.90-9.91 (1H, d) , 9.97 
(1H, s). 
26c: 

'H NMR (500 MHz, DMSO) <5 1.59-1.62 (4H, ra) , 2.14 (6H, s) , 2.23-2.26 
20 (2H, t, j=7.1 Hz) , 2.57-2.59 (2H, t) , 3.19-3.20 (2H, m) , 3.24-3.25 
(2H, oi) , 3.45-3.47 (2H, in) , 3.80 (3H, s) , 3.84 (3H, s) , 3.97 
(3H, s) , 4.29 (4H, s) , 4.71 (4H, d) 6.89 (1H, d, 3=1 . 5 Hz) , 6.94 
(1H, s) , 7.22 (1H, s) , 7.30 (1H, s) , 7.53 (1H, s) , 7.93-7.95 
(1H, t, j=5.4 Hz) 7.99-8.10 (2H, n, 3=5. 1 Hz) , 9.99-10.02 (1H, m, 
25 j=5.1 Hz). 

MM^MSU 5:Po1vamide (28) 
{b^Vo 1 5 ( 8 0 6 m g , 1 . 61mmol)£**/-JU(6. 5 
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m 1 ) iZtemtit^ 1 0% Pd/C (80. 5 m g ) £i)P;L N T^Mm 

mm,Tx- 4tifmm.n<*-itrzo -tr^-r \*&®iz i o% p 

d/C^|^5feUs Jg^^MJETSsfeUfco iutv ^<b><^U> ( 1 6 
m 1 ) iZ^m^it 2 -N-Boc-4-N-Fmoc-2,4-v75 
5 J &m ( 7 1 0 m g , 1 . 61mmolK DCC(3 3 2. 2 m g , 1 . 
6 1 mmo 1 ) tt KD + i"^y h U7';-JK2 1 7. 5mg,1. 
6 1 mmo 1 ) fcAoiU MT?1l$IH«M*Lfco *rtt*ftfa Lfc£fe*& 
^SiiSiJL. o-3Jt\T 5 % U i>*> / S>/f^WA7 5 K(2 7 . 
7ml, 16. 1 mmo 1 )&iO;t N ^STr 3 0 S-P^Jf J$ L fco 
10 L, #«IJI&[s]J]mx JR*ffitt* MJ $AT?tt«U»ttfc*IETS*L 

»fc ( 4 5 3mg,4 2%) 0 

'HNHItfCDCl,) 6 1.44(9H, s), 1 . 71-1 . 76(2H, t, J = 6.3Hz), 
15 1.91-1 .98(2H, t, J = 6.3Hz), 2.26(6H, s), 2.41-2.44(2H, t, J = 
6.3Hz), 2.90-2.95(2H, m), 3.44-3.47(2H, dd, J =5.7 Hz), 3.83(3H, 
s), 3.9K3H, s), 4.01(3H, s), 4.52(1H, s), 6.46(1H, s), 6.63(1H, 
s), 6.67(1H, s), 7.15(1H, s), 7.26(1H, s), 7.37(1H , s), 7.77(1H, 
s), 8.24(1H, s), 9.10(1H, s), 9.64(1H , s). MS m/z calcd for 
20 C 31 H 48 N, t 0 6 * : 6 70 . 37 8 90 , found 670.33883. 

EKm&J&MI 6 : Polvamide (29) 

mffi\Z<t'£<to)^ 0 (303. 6mg,0. 7 7 2mmo 1 ) £J£<b* 
fb> (7. 0ml) lZi%M£-&s V7n t! x ^ T 7 S > ( 0 . 
25 2 3 9 m 1 , 1 . 4 0 4 mm o 1 ) £: 0-(^ >V h 'J 7 1/ — ^--f ;!✓)- 
N.N.N *,N' --x U-^Ix ^ + *7;i/tD7*^7i 

-h ( 5 3 2. 5mg,1. 404mmol) £APiU ^igT: 3 0#Pd3 
m#Lfe 0 oo'^T. Ig^b^^U > ( 7 . 0ml) K2gft¥<*-ti:fc<b£-#) 
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1 9 (470mg J 0. 7 0 2 mm o 1 ) fciniU 1 mMSi&Zltfzo 
fefrd dhTrfb^%2 9£f#fc (6 7 3mg,94%) 0 

5 

'HNMR( DMS0-d 6 ) <5 1 . 34(9H, s) , 1 . 70-1 . 73(2H , t, ) 1 . 75-1 93(2H , m) , 
2.41(6H,s), 2.61(2H.m), 3. 19-3.22(2H,dd, J = 1.7 Hz), 
3.27-3.37(2H,m), 3.80(3H,s), 3.83(3H,s), 3.85(3H,s), 3.92(3H,s), 
3.96(3H,s), 3.98(3H,s), 4.08-4. 13(1H,m) 6.94(1H,d, J = 1.5Hz), 

10 6.97(1H, s), 7.02(1H,s), 7.16(1H,d, J = 1.5 Hz), 7.22(1H,s). 
7.26(1H,d, J = 1.2 Hz), 7.37(1H,s), 7.38(1H,d, J = 1.5 Hz), 
7.49(1H,s), 7.53(1H,s), 7 . 97-7 . 80( 1H, ,t, J = 5.5 Hz), 
8.15-8.17(1H,t, J = 5.5 Hz), 9.94(1H,s), 9.99(1H, s), 10.27(1H,s), 
10.34(1H,s), 10.36(1H,s); 13 CNMR(DMS0-d 6 ) 526.1, 28.4, 32.2, 35.1, 

15 35.3, 35.7, 36.3, 36.4, 36.5, 36.6, 38.4, 43.9, 52.6, 56.1, 78.4, 
79.4, 104.4, 105.0, 106.1, 114.5, 115.0, 118.2, 119.5, 119.7, 121.4, 
121.7, 121.9, 122.1, 122.4, 123. 3,, 126. 6, 127.2, 134.2, 134.4, 136.2, 
136.2, 138.9, 155.6, 155.9, 156.3, 158.9, 158.9, 161.4, 169.4. MS 
m/z calcd for C^AaMV: 1023.50254 , found 1023.49821. 

20 

iMI3:^i1a. 1b. 1c&tf2^atS-«a!l^ 
jbj^ 1 aCP£-fi£ 

M2 6a(1 87. 6mg,0. 4 7 7mmo 1 ) ^b^f l/> 
( 4 . 7 7ml) izmmz-tts V7o \Z )\, jlJ- )\,T 5 > ( 0 . 16 
25 2 ml, 0 . 9 4 7mmol ) i:0- h U? 1 ;-^-^ ^) - 

— K (361. 8mg,0. 9 5 4 m m o 1 ) x N ISt 3 0 &m 

mnLfzo oo-im:. ig<b*^u> (4. 8mi ) izmmz-et^t-gyQ 
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10 (400mg,0. 4 7 7mmo 1 ) ft *P X £ 6 \Z 1 B#IHJ8#*-fr 
1 a £f#7c ( 3 4 9 m g , 6 1 %)o 

5 

'HNMR(DMSO-d B ) <5 1.59-1.65( 2H, m ), 2.15( 6H, s ), 2.26-2.28( 2H, 
t, J = 7.1 Hz), 2.56-2.59( 2H, t, J = 7.0 Hz ), 3.18-3.22( 2H, m,), 
3.37-3.50( 6H, ra), 3 . 81 ( 3H, s ), 3.83( 3H, s ), 3.85( 3H, s ),3.94( 
3H, s ), 3.97( 3H, s ), 3.99( 3H, s ), 4.27-4. 30( 4H, m), 4.73( 4H, 

10 s), 6.88(1H, d, J = 1.7 Hz), 6.94(1H, d, J = 1.5 Hz), 7.02( 1H, s 
), 7.16(1H, d, J = 1.7 Hz), 7.19C1H, d, J = 1.5 Hz), 7.26(1H, d, 
J = 1.7 Hz), 7.35-7.36( 2H, m), 7.46( 1H, s ), 7.49( 1H, s ), 
7.86-7,87( 1H, t, J = 5.6 Hz), 7.91-7.93( 1H, t, J = 5.5 Hz), 
7.98-7.80( 1H, t, J =5.5 Hz), 8.05-8.08( 1H, t, J = 5.7 Hz), 9.77( 

15 1H, s ), 9.88( 1H, s ), 10. 03( 1H, s ), 10.06( 1H, s ), 10.19( 1H, 
s); 13 CNMR(DMSO-d 6 ) <5 27.2, 35.1, 35.1, 35.3, 36.0, 36.1, 36.2, 36.4, 
36.5, 37.4, 38.8, 39.0, 45.3, 57.3, 69.8, 71.7, 71.8, 77.9, 78.0, 
79.3, 104.1, 104.8, 106.1, 114.6, 114.9, 118.0, 119.4, 119.6, 121.4, 
1221.7, 122.2, 122.3, 122.4, 123.5, 126.6, 127.2, 134.1, 134.4, 

20 136.2, 138.9, 155.9, 156.3, 158.9, 158.9, 159.2, 161.2, 168.2, 168.6, 
169.0. MS m/z calcd forC 55 H 66 FeN 19 0 9 * : 1192.46403 , found 1192.37089. 

fc&m ibtio it±m-m^mzm^. it&m 2 6 a<Dft*> k> \z 

ifr&fy) 2 6bt26 c^Uffll^Ifc-Cifco <b*4*»2l*±iE— « 
25 tt^fifcKtfcCK it-Sty)* 2 6 a £ 2 0 fcJHttlZffl l> 3 ££Trf#7co 

1b : 

'H NMR (500 MHz, OMSO) 6 1.59-1.63 (2H, m) , 1.80-1.83 (2H, m) , 
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2.14 (6H, s) , 2.23-2.26 (2H, t, j=6.8 Hz ) , 2.31-2.34 (2H, t, j=7.2 
Hz) , 3.18-3.23 (4H, m) , 3.44-3.50 (4H, m) , 3.80 (3H, s) , 3.83 
(3H, s) , 3.85 (3H, s) , 3.94 (3H, s) . 3.96 (3H, s) , 3.99 (3H, 
s) , 4.29-4.32 (4H, d) , 4.74 (4H, s) 6.90 (1H, s) , 6.93 (1H, s) 
5 , 7.04 (1H, s) , 7.16 (1H, s) , 7.22 (1H, s) , 7.28 (1H, s) 7.39 
(1H, m) , 7.50 (1H, s) , 7.53 (1H, s) , 7.91-7.93 (1H, t, j=5.0 Hz) 
, 8.04 (1H, t) , 8.11-8.12 (1H, t, j=5.1 Hz) , 8.14-8.16 (1H, t, 
j=5.3 Hz) , 9.89 (1H, s) , 9.98 (1H, s) , 10.23 (1H, s) , 10.24 (1H, 
s) , 10.38 (1H, s). 

10 

1c: 

'H NMR (500 MHz, DMSO) <5 1.58-1.63 (2H, m, j=7.1 Hz) , 1.72-1.75 
(2H, m, j=6.7 Hz) , 2.13 (6H, s) , 2.22-2.25 (2H, t, j=7.1 Hz) , 
2.56-2.58 (2H, t, j=7.0 Hz) , 3.17-3.21 (2H, q, j=6.1, 6.6 Hz) , 

15 3.22-3.26 (2H, q, 3=6.1, 6.6 Hz) , 3.44-3.48 (2H, q, j=6.1, 6.8 Hz) 
, 3.80 (3H, s) , 3.83 (3H, s) , 3.85 (3H, s) , 3.94 (3H, s) , 3.96 
(3H, s) , 3.99 (3H, s) , 4.30-4.32 (4H, m) , 4.72-4.75 (4H, m) , 
6.89 (1H, d, j=2.0 Hz) , 6.92 (1H, d, j=1.7 Hz) , 7.03 (1H, d, j=1.7 
Hz) , 7.17 (1H, d, j=1 .7 Hz) , 7.21 (1H, d, j=1.7 Hz) , 7.30 (1H, 

20 d, j=1.7 Hz) 7.39 (2H, d, j=2.2 Hz) , 7.50 (1H, s) , 7.52 (1H, s) 
, 7.93-7.95 (1H, t, j=5.9Hz) , 7.99-8.01 (1H, t, j=5.9Hz , 8.14-8.16 
(1H, t, j=5.9 Hz) , 9.97 (1H, s) , 9.99 (1H, s) , 10.24 (1H, s) , 
10.27 (1H, s) , 10.38 (1H, s). 

25 ih£M2 

1 HNMR(DMS0-d 6 ) 6 1 . 59-1 .62(2H, t, J=7.0Hz), 2.14(6H, s), 
2.23-2.25(2H, t, J=7.0Hz), 2.55-2.60(4H, id), 3. 17-3.21 (2H, id), 
3.35-3.37(2H, bi), 3.42-3.50(6H, m), 3.80(3H.s), 3.83(3H,s), 
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3.91(3H, s), 3.93(3H, s), 3.96(3H, s), 4.25-4.26(2H, m), 4.29(2H, 
ra), 4.72-4.73(2H, m), 4. 74-4. 75(2H, m), 6.89(1H, d, J=1.8Hz), 
6.93(1H, d, J=1.7Hz), 6.95(1H, s), 7.21(1H, d, J=1.7Hz), 7.31(1H, 
d, J=1.6Hz) 7.32(1H, s) 7.41(1H, s) 7.52(1H, s) 7.99-8.01(2H 
6 m) 8.10-8.12(2H, m) 8.34(1H, t, J=6.0Hz) 9.95(1H, s) 10.0(1H 
s) 10.2(1H, s) 10.2(1H, s) 10.3(1H, s). 

mmM4 : Fc-PIA 3 (ib<&®}3) (D&f&tk 

29 (300mg,0. 293mmo1) & 2 0% h V Z? )\,Jr 
10 nMl/Jftfb^T-U > ( 1 . 16ml, 2. 93mmol) Ic&ff 

'J ^A-C«5«IL*Jfllt*atffiT«*Lfc. oo-tMT. ig<b*^U> (2. 
9ml) HM^ff, y^V7o^75> (0. 10m 1,0. 58 
6 mm o 1 ) N 7iDt >*;HJ* >^ ( 6 7 . 4mg,0. 2 9 3 m m o 
15 T ) £ 0- ("OVf h 'J >J-)l~ << )U) — N , N , N ',N' h ^ 

jt^JlOn — 't'J* ^V-~7)[,j-U7 - h (111. 1mg,0 

. 2 9 3 mm o 1 ) &*nx. 1 0 BSMfltJ* U fco *-C>£>f>L. # 

at&v 'J*$*;U* □ V - UT^fe Mb^#J 3 £f#£ (2 

20 0 4 m g , 6 1 %) 0 

'HNMRCDHSO-de) <5 1 .57-1 .62(2H,m),2.12(6H,s), 2. 22-2. 24(2H, t , J = 
7.0Hz), 3.16-3.20(2H,m), 3. 37-3.43(2H,m), 3.80(3H,s), 3.83(3H,s), 
3.85(3H,s), 3.93(3H,s), 3.96(3H,s), 3.98(3H,s), 4.22(5H,s), 
25 4.36-4.37(2H,m), 4.85 (2H,m), 4.94(2H,m), 6.86(1H,d, J = 1.7Hz), 
6.99(1H,d, J = 1.7Hz), 7.02(1H,d, J = 1.0Hz), 7.17(1H,d, J= 1.7Hz), 
7.20(1H,d, J=1.7Hz), 7.28(1H,d, J = 1 .7 Hz),7.37(1H,s), 7.38(1H,d, 
J = 1.7 Hz), 7.49(1H,s), 7.52(1H,s), 7.86-7.87(1H, ,d, J = 1.7 Hz), 
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8.05-8. 10(2H,ra), 9.95(1H,s), 10.04(1H, s), 10.24(1H,s), 
10.25(1H,s), 10.27(1H,s), 10.36(1H,s); 13 CNMR(DMS0-d fi ) 6 27.2, 
35.1, 35.1, 35.3, 36.0, 36.1, 36.2, 36.4, 36.5, 37.4, 38.8, 39.0, 
45.3, 57.3, 69.8, 71.7, 71.8, 77.9, 78.0, 79.4, 104.1, 104.8, 106.1, 
5 114.6, 114.9, 118.0, 119.4, 119.6, 121.4, 121.7, 122.0, 122.3, 122.4, 
123.5, 126.6, 127.2, 134.1, 134.4, 136.2, 138.9, 155.9, 156.3, 158.9, 
158.9, 159.2, 161.2, 168.2, 168.6, 169.0. MS m/z calcd for 
CsaH^FeN^Oa* : 1135.44257 , found 1135.43889. 

10 mmm 5 ; it^m 1 a. 2, am 3 g> »j # > k ^ l roiit 

x:(Dmm®.i£mmt-2>m#)-c* -y» kdna (5' gac t g c g t 

AGG3' /3' CTGA CGC ATCC5') Afpfe^l C DX^<{7 
hJH:J;oT^Lfeo ^(Dm¥k*m2 II^Lfeo *<bl^l3cfc£±ie 
15 D N A (DyfefcG) C D 7nZ7 4 -;i,Tfe5o I'Jl^lCioT 3 0 0-3 
6 0-n ml3*5^*#IP3«3t*<atjB**tSo (Pilch, D. S.; Poklar, N. ; 
Baird, E. E.; Dervan, P. B.; Breslauer, K. J. Biochemistry 1999 , 
55, 2143-2151.) Zhlicfc < 591 6> tiT lx S 0 loT^-^f SDNACD 
5AtM>§j$ (|g®^<Difc&/£(*±lS:fciSJU;:f£o£) izmtaT 2> Z. il \Z J; -a 

^Mgy6 :»ou-y»^^>^Mj - (cv) \z& z mmtm^n 
c v <Dmm \z <t o r±ie<bi^ ( 1 a 1 3 ) ©«si<b^wi*ttfti*M- 

^<b 13 ig @ L «»<b^RJ» © jgit £ m L T in & £ *i 0 
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1 . — ( I ) Tr^^^^^ain-tr XtS® : 
[<b1 ] 



»?2 



N 



s. . 




v 1 V g V 3 V" V"* 1 — -w 

X 1 X 2 X 3 X" 1 X™* 1 2 



O 

(I) 



-1,1' --r/l>-cfct> % R zliTkiltJli^XfiT^U^U&TF n&tfml± 
fftflDi^Sf VJBLZfXl£l>XT<D-mj£, (II) (II- 
1 ) -C& K> : 
[ft 2] 

H 

\ 

N— 




CH 3 

(I I) 
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[<b3] 




H 

(i i — 1 ) 

10 



WI±-SS5e (III) -Ufe K> : 
[<b4] 

15 



20 




25 

(id ( 1 1 1 ) *k uit&mi%^-. x 

lit Kn + v*^>&7j*-T) ; 

Z l±-«a < I V ) XI* ( V ) "Cfc 0 : 
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5 



10 

Lit si 




20 J.O N -J&iC (I)CfeUTx V1 CD^iD-tr >#*U >7J-Xli7i 

o-b>-1,1' JM»<D|g^tt (-CO-NR 2 -) -efeO. ^ti&ft 

<D=&V n&tfX m©M^(* (-CO-NH-) ii£-a-&7BJ$-r 5 )o 

2. n&tfmtf. 3~2 0 ©iSHtf) g8S3&T:fc 3 3 i*- 3 . » 

25 3. nl±m=t O-o^fcugfe-TjfeSs W^tiS 1 Xl± 2 (3|Htt(Z)7 x a-tr 

>it&<fao 

4. ^xa-tr>#*u >^-*u)iT(j>-is5* ( v i ) -emztizm&m 

1 ~3 ©t-vftifr- iH3lB«g<D7x n-fe >it<&Vn : 
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